INTRODUCTION
Modeling schemes, which compute the propagation of ultrasonic wave fields, serve as research tools in NDE. The objectives to use such schemes are diverse. Firstly, they may be used to set the requirements for the ultrasonic data acquisition method and the processing algorithm. Secondly, they may be used to improve understanding of the actual measurement, i.e. for interpretation. Thirdly, they may play a central role in the inversion of the measurement for defect characterization, i.e. model driven inversion and neural network training.
During the development of Multi-SAFT [1] several times use is made of a finite-difference modeling scheme. The objective to use the scheme was both to determine the data acquisition requirements and to improve interpretation of the imaging results. The examples in this paper show the importance of the finite-difference model as an aid in research.
After the introduction of the finite-difference scheme two examples are described. Firstly, the reconstruction of a backwall slot with Multi-SAFT is illustrated. A comparison is made between modeled and experimental data. Secondly, the reconstruction of a cylindrical cavity is described.
FINITE-DIFFERENCE SCHEME
The finite-difference scheme is based on the staggered grid formulation described by Virieux [2, 3] . 
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In these equations (uz,uz ) is the displacement vector and ('t=, 't z. ' 'tzz ) are the stress components; p (x, z) is the density and A(X,Z) and j.1(x,z) are the Lame coefficients.
Substituting the velocity for the time derivative of the displacement, this system can be transformed into a system of five first order equations:
In these equations (vx,vz ) is the velocity vector and b(x,z) the buoyancy (reciprocal density) .
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The derivatives are discretized by using centered second order finite-differences. Assuming the unknowns are computed at the nodes of a two-dimensional grid, discretization leads to a unique staggered grid layout (Fig. 1) .
The stability condition for homogeneous two-dimensional media is [2] :
Stability in heterogeneous media is presumed. In practice stability is achieved, provided the condition in equation (3) is met everywhere on the grid.
The advantage of the use of a staggered grid is the independence of the stability condition on the shear wave velocity. The scheme behaves correctly inside liquids and at liquid-solid interfaces. The price paid is a more restrictive stability condition than for most finite-difference schemes [4] .
. Fig. 2 Geometry of the vertical backwall slot.
RECONSTRUCTION OF A BACKWALL SLOT WITH MULTI-SAFT
The first example illustrates the use of a finitedifference model for the interpretation of Multi-SAFT measurements and results. The object is a 40 rom flat steel plate with a vertical backwall slot of 10 rom (Fig. 2) . The source was fixed at 45 rom from the top of the slot. Receivers were located at a distance of 0 to 100 rom.
Snapshots of the wavefield were recorded at 17.5, 20, 22.5 and 25 ~s (Fig. 3) . Reflection and conversion effects are clearly visible. Firstly, the direct wavefield is diffracted at the tip of the slot and a surface wave starts to travel down the slot. Secondly the reflection from the backwall reflects upwards against the vertical side of the slot and travels back to the receiver aperture. The modeling results (Fig. 3) clearly indicate that for the given source position and receiver aperture the backwall reflection contains the bulk of the energy reflected from the slot .
A Multi-SAFT image for the modeled backwall reflection (Fig. 4.a) clearly shows the advantages of using indirect wavepaths. Actual measurements were performed on a test block containing the same defect geometry. A comparison of the Multi-SAFT image for the modeled backwall reflection and the measured backwall reflection is made (Fig. 4.b) . The model results closely resemble the measurement, except for the signature of the source wavelet.
RECONSTRUCTION OF A CYLINDRICAL CAVITY WITH MULTI-SAFT
The second example illustrates the use of a finitedifference scheme to improve understanding of actual measurements. The object is a cylindrical cavity with a 4 mm diameter in a 40 mm thick steel plate (Fig. 5) . An image of the cylindrical cavity, which again is contructed using indirectly reflected responses, reveals two distinct indications (Fig. 6) . One of these is the right side of the cavity . The origin of the other indication is not directly understood. As the cylindrical cavity was filled with air, the second indication could not be induced by a reflection response inside the cavity.
A finite-difference model was computed to investigate the origin of the second indication. Snapshots of the elastic wave interaction with the cylindrical cavity reveal the existence of a diffraction wave, which travels along the surface of the cylinder (Fig. 7) . This wave arrives at the receiver aperture close after the direct diffracted wave.
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CONCLUSION
The validity of the acoustic and elastic finitedifference model as a valuable research tool has been illustrated. The scheme is both usefull to set the requirements and to improve understanding of actual measurements.
